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risers).  These  two  categories  are  referred  to,  respectively,  as  anisotropic 

failure  criterion  characterization  and  fracture  mechanics;  usually,  they  are  In  particular,  the  local  stress  can  range  from  a  homogeneous  state  (as  in 

_  uniform  tension.  Fig.  la),  to  a  stress  concentration  (Fig.  lb),  and  finally 

*This  work  was  performed  under  the  auspices  of  the  U.  S.  Department  of  .  to  a  stress  singularity  in  the  presence  of  a  crack  (Fig.  lc) .  This  postulate 

Energy,  at  Lawrence  Livermore  Laboratory,  under  contract  No.  W-7405-Eng-48 .  provides  the  bridge  between  strength  theories  and  fracture  mechanics. 


One  of  the  most  familiar  forms  of  weakest  link  characterization  of 
the  strength  of  materials  is  the  Weibull  statistic  strength  theory.  The 
probability  of  survival  Ps,  for  a  material  of  volume  V,  and  subjected  to 
a  spatially  dependent  stress  a(x^)f  is  represented  as: 


co 


correlation  by  the  tensor  polynomial  criterion  is  exhibited  visually  and  by 
the  lowest  RMS  (root-mean-square)  deviation  of  experiment  from  theory. 


Pig.  2.  Failure  data  of  graphite/epoxy  lamina  convoluted  on  the  oxo2  plane  *The  explicit  determination  of  this  characteristic  volume  will  be  discussed 

(root  mean  square  stresses  are  in  ksi) :  data  convoluted  by  (a)  the  tensor  after  we  develop  the  general  form  of  the  statistical  failure  model, 

polynomial  failure  criterion,  (b)  the  maximum  strain  failure  criterion,  and 
(c)  the  modified  Mises-Hill  failure  criterion. 
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integration  in  the  computation  of  the  cummulative  probability  of  survival 
(the  characteristic  volume  Vc  or  the  characteristic  dimension  rc) . 

This  characteristic  dimension  rc  is  the  limit  of  the  continuum  and  may  be 
explicitly  determined  by  exploring  the  effect  of  a  stress  gradient  on  the 
probability  of  survival. 
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equate  Eq.  (13)  to  Eq.  (14)  and  obtain 
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parameter  m,  the  first  limiting  condition  coincides  with  the  intuitive  notion 
that  large  scatter  and  inhomogeneity  require  a  large  characteristic  volume. 
The  second  limiting  condition  is  the  case  of  deterministic  strength  in  which 
we  recover  the  deterministic  formulation  of  rc  as  proposed  by  Wu  C5D* 
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